1α,25-dihydroxyvitamin D3 and rosiglitazone synergistically enhance osteoblast-mediated mineralization.
Both vitamin D receptor (VDR) and peroxisome proliferator-activated receptor γ (PPAR-γ) are ligand-activated nuclear transcription factors that are instrumental for bone health. While 1α,25-dihydroxyvitamin D3 (1,25D3), the ligand for VDR, is essential for the development and maintenance of healthy bone, PPAR-γ agonists cause detrimental skeletal effects. Recent studies have revealed evidence for a cross-talk between 1,25D3- and PPAR-α/-δ ligand-mediated signaling but there is a current lack of knowledge regarding cross-talk between signaling of 1,25D3 and the PPAR-γ ligand mediated signaling. In this study, we investigated the cross-talk between 1,25D3- and PPAR-γ agonist rosiglitazone-mediated signaling in human osteoblasts. 1,25D3 slightly but significantly induced expression of the primary PPAR-γ target gene ANGPTL4 but did not influence FABP4. 1,25D3 did not change rosiglitazone regulation of ANGPTL4 and FABP4. The other way around, rosiglitazone reduced CYP24A1 gene expression but this did not change CYP24A1 induction by 1,25D3. The findings regarding CYP24A1 gene expression are in line with the observation that 1,25D3 levels in medium were not affected by rosiglitazone. Furthermore, rosiglitazone significantly inhibited 1,25D3-induction of BGLAP while rosiglitazone alone did not change BGLAP. Additionally, 1,25D3 and rosiglitazone increase osteoblast alkaline phosphatase activity and synergistically stimulated extracellular matrix mineralization. In conclusion, these data provide evidence for a cross-talk between rosiglitazone- and 1,25D3-mediated signaling leading to an acceleration of extracellular matrix mineralization. The data suggest that the reduction of the mineralization inhibitor BGLAP and the increased differentiation status underlie the increased mineralization.